Differential synthesis of the polypeptides of aldehyde dehydrogenase and NAD(P)H:flavin oxidoreductase in the bioluminescent bacterium Beneckea harveyi.
The proteins of the bioluminescent bacterium Beneckea harveyi have been labelled with [3H]leucine prior to the induction of bioluminescence, and with [14C]leucine during the development of the bioluminescent system. An aliphatic aldehyde dehydrogenase and a NAD(P)H:flavin oxidoreductase, two enzymes that may be directly involved in the metabolism of the substrates (aldehyde, FMNH2) for the luminescent reaction catalyzed by luciferase, were purified and the isotope ratios of their respective polypeptide chains determined after sodium dodecyl sufate gel electrophoresis. A comparison of these isotope ratios to (a) the isotope ratios of the induced polypeptide chains of luciferase, purified in the same experiment, and (b) the average isotope ratio for the proteins synthesized in concert with growth has provided direct evidence that the synthesis of aldehyde dehydrogenase but not NAD(P)H:flavin oxidoreductase is induced during the development of bioluminescence.